reveal that MoS 2 -coated CoSe 2 hybrid structure was maintained after 24-h testing, whereas more MoS 2 -CoSe 2 interfaces were exposed ( Supplementary Fig. 11c ) due to the partial corrosion of MoS 2 from the hybrid surface (Supplementary Table. 
2).
This implies that the Co-promoted interfaces are more efficient active sites for Figure 12) . Moreover, comparing with the freshly prepared MoS 2 /CoSe 2 sample, we did not detect obvious chemical state change of HER active S in as-tested sample by X-ray photoelectron spectroscopy (XPS), further supporting the remarkable stability of this hybrid material (Figure 4 in the main text) .
Supplementary Methods
The computational modeling of the adsorption, activation and reaction processes involved in HER on the new catalyst was performed by periodic density functional theory (DFT) with the Vienna Ab-initio Simulation Package (VASP) 25, 26 .
From the experimental results, we found that MoS 2 nanosheets only partially 
